Topology and neighbor analysis of the photosynthetic reaction center from Rhodopseudomonas sphaeroides.
The subunit arrangement of the reaction center complex (RC) of Rhodopseudomonas sphaeroides was studied by chemical modification with four different cross-linking reagents using purified RC in lauryldimethylamine oxide, RC incorporated into liposomes, and intact chromatophore membranes, from which RCs are isolated. The RC of R. sphaeroides is composed of three polypeptide subunits, H, M, and L, apparent molecular mass as determined in sodium dodecyl sulfate-polyacrylamide gel electrophoresis, of 28,000, 24,000, and 21,000, respectively. The intra-complex products produced, were found to contain the polypeptides H-M-L, H-M, H-L, and M-L linked together. In addition, the cross-linking of cytochrome c to solubilized and membrane-bound RCs was observed with all four reagents. The products were found to be only a cytochrome c linked to either the M or L polypeptide. These results indicate that a portion of the L and M subunits of the RC must be exposed in situ on the periplasmic surface of the membrane near a binding site for cytochrome c on the RC, and all three subunits must be in close proximity to one another.